INTRODUCTION
The processes of well drilling are carried out in rocks formation with different lithological composition, physical and mechanical properties, the degree of saturation and the fluid type. These rocks lie in layers with pressures that are lower than normal pressure or in layers with anomalous pressure (Long, 1996) . Sedimentary rocksthe common rock types in drilling for hydrocarbons -are usually unstable, either by pressure of overburden or by treatment with drilling fluid (Güyagüler, 1991) .
The primary stage of well design is determination of the borehole structure, that is to say determination of the number of casing strings, casing depths, diameters of drill bits and conditions of the cementation (Gil, & Roegiers, 2002; Ovchynnikov, Ganushevych, & Sai, 2013) . Thus, the selection of the borehole structure is related to drilling conditions, the level of the equipment and technologies used in drilling, the possibility of quick and smooth disposal of difficulties and accidents, but also the borehole structure must meet the desired objectives and be economical. For this purpose, it is necessary to determine the maximum of geological and other data, at least two, namely: formation pressure (pore pressure) and fracture pressure depending on the depth. In addi-tion to the basis of program for casing, both parameters are important for cementation and subsequently for stimulation during the extraction (Xia, Wang, Wang, & Zhao, 2013) .
The condition for the successful drilling is that the density of drilling fluid and also the hydrostatic pressure are slightly higher than the formation pressure. This condition can be very clearly documented via the dependence of the equivalent density or the density of drilling fluid on the wellbore depth, expressed graphically in Figure 1 . We can move in the workspace which is to the right of the indicated curve that limits the possibility of blowout. The working surface is also bounded on the other side by the fracture pressure equivalent density curve with the wellbore depth that may cause loss of drilling fluid.
FRACTURE PRESSURE
The fracture pressure limits the upper bound of the pressures in the borehole. Rocks resistance to leakage of fluid in the open borehole is a function of the rock strength, its lithology, the geological age, the borehole depth and the overall state of in-situ stresses within the rock mass. Our aim in this article is to determine the natural state of stresses by artificially increasing the local stresses and subsequently to observe the changes that will occur. This method is used in determining fracture pressures below the casing shoe. The overall state of stresses in rocks is characterized by three principal stresses, which are unequal in value.
The fracture pressure must be approximately equal to the smallest value of these three stresses. The leak-off test pressures are shown in Figure 2 . Detection of fracture pressures is an important technological operation and the procedure to determine fracture pressures is prescribed in the operating rules Zisťovanie štiepnych…, 2010) .
The design process does not require specific borehole data, because for approximate determination of fracture pressure values one of the recommended methods, e.g. Hubbert and Willis method, Matthews and Kelly method or Eaton's method is used (Švrček, 2014; Samudra, 2011; Strnište & Šmolík, 1992) .
THE PRINCIPLE OF DESIGN SETTING DEPTH OF CASING STRINGS
The method for determining the casing depth of casing strings is explained in graphic record of the formation and fracture pressure trends with wellbore depth (Fig. 3 ). For simplification, it is assumed that the hydrostatic pressure of drilling fluid is equal to the formation pressure. The planned borehole should be cased to the depth H 1 , using the production casing string. It is possible to allow drilling at the indicated depth, provided that the drilling fluid has a minimum density ρ 1,2 , to eliminate the formation pressure effect at that depth. This drilling fluid density allows drilling at depths greater that H 2,3 , because at depths less than H 2,3 , without casing the intermediate casing string there is a possibility of fracturing the rocks. As drilling progresses from top to bottom, the drilling fluid density at depths H 2,3 can be equal to the max value ρ 3,4 . As before ρ 3,4 density is determined by the depth of further intermediate casing string H 4,5 . From this procedure it also follows a principle method for determining the borehole structure -casing program, as shown in Figure 3 . The correct choice of designing the casing setting, depending on the borehole depth with equivalent drilling fluid density should thus be placed on the area between the formation pressure (pore pressure) curve and the fracture pressures curve (Fig. 3) . Therefore, it is more correct and precise to say -between the safety margins of fracture pressure and pore pressure (Fig. 4) . On the right of the figure, after exceeding the fracture pressure values there is the risk of losing circulation of the drilling fluid. Also, in case of lower well pressure (e.g. low density of drilling fluid) than the pore pressure (on the left), there is the risk of blowouts/kicks (Fig. 5) .
THE DETERMINATION OF FRACTURE PRESSURES OF THE VIENNA BASIN
The Slovak Republic's natural gas is located and also extracted in two regions, i.e. in the Vienna Basin area and in the East Slovakian Neogene Basin, where the geological exploration is currently taking place. In both areas, the fracture pressure values of some wells have been calculated and observed, as well as, the casing depth depending on equivalent mud density. The values of the Vienna Basin wells are listed in Table 1 The formation pressures trend is slightly overhydrostatic (Fig. 8) . The formation pressure gradient of the Šaštín sands is the single case, where this gradient is in the range of 1.6 SG. Below this interval, once again the formation pressure is slightly over-hydrostatic.
Determination of depths for casing setting according to this graphical method is not clear and the selection of casing setting depths is based on drilling parameters (length of open hole interval without casing).
DETERMINATION OF FRACTURE PRESSURES OF THE EAST SLOVAKIAN NEOGENE BASIN
Also, the fracture pressure values of some wells in this area have been calculated and observed, as well as the casing depths of casing strings depending on the equivalent mud density and accordingly, the values for the East Slovakian Neogene Basin wells. The calculated values are listed in Table 2 and the graphical representations of cased boreholes are in Figures 10 and 11 . 
CONCLUSIONS
Geological exploration for oil and gas is increasingly transferred to more challenging geological areas and environments. Therefore, the knowledge of pressure conditions during drilling operation is becoming a more and more important factor. Also, the knowledge and understanding of the principal stresses in wellbore are essential to wellbore stability problems. It is possible to obtain information about principal stresses during drilling by carrying out tightness tests of rock mass. These pressure testing systems -mainly Leak-Off Test (LOT) and Extended Leak-Off Test (ELOT) -have been carried out in the oil and gas industry for several decades. The obtained data are used to evaluate the pressure or strengths of rock mass to verify the quality of cementation and also to estimate the magnitudes of principle stresses.
This interpretation provides the basis for vital decisions such as selection of depths for casing setting the maximum permissible values of mud density method of drilling and the tightness verification of cement and cementation work. Incorrect estimates can result not only in an increasing cost of wellbores but also can cause potentially hazardous situations such as lost circulation of drilling fluid, problems with managing the boreholes, borehole stability problems and also blowouts.
Therefore, the proper identification of principal stresses of wellbore will lead to reduction of nonproductive time as well as the cost-reduction in drilling operations and consequently to greater operational safety. Acquisition of fracture pressures in wellbores appears to be economically savvy (the fracture pressures tests below the casing shoe are not required) particularly in the case when geological exploration is already carried out in the known geological area where the drilling activities were previously conducted. LOT (Leak-Off Test -The method for obtaining fracture pressures in wellbores) was also carried out in this area in the past. Результати. Два основні чинники визначають глибину встановлення башмака обсадної колони, тобто тиск руйнування і поровий тиск. Третім фактором є літологія, оскільки бажано розмістити башмак обсадної колони у відповідному інтервалі сланцю. Практичне значення полягає у застосуванні цього методу при проектуванні обсадної колони в глибоких свердловинах.
Наукова новизна. Унікальність даного методу полягає в тому, що в процесі обсадження свердловин важливе значення має визначення необхідної довжини обсадної труби з урахуванням всіх параметрів безпеки й міцності.
Практична значимість. Дана інтерпретація є основою для прийняття важливих рішень, таких як вибір гли-бини встановлення обсадної колони, гранично допустимих значень густини бурового розчину, способів бурін-ня, контролю герметичності цементування та тампонажних робіт. Неправильна оцінка може призвести не тіль-ки до збільшення вартості спорудження свердловини, але й до потенційно небезпечних ситуацій, таких як втра-та циркуляції бурового розчину, проблеми з управлінням поглиблення свердловин, проблеми стійкості стовбу-ра свердловини, а також викиди.
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